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^ H J^^7ll- ^l^M, A o V7l 7W*mt\°\] ^7} ^^^^7}7} 

^ *1H*1^ ^A]^^. fg^o} ^1-71 <£3M<^loH ^« 0 >^&|7lS. 
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[Ji^tfl^s.] 40 

*}t7 434, 
*}tt 434, 

^7} ^a]^ ^u-^jls^-b) zv <H3i°m^« 7il^>^ 434, 

#71 7>^^^E^] 4^1 3 ^H3^ ^^l a J* *g^*>^ #7] ^EflM-^efl 

[iL^tfl^] ^tg- 41 

[J^cK^l ^7> 
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4*<34, 

^-71 7>^^l«flE^l <^fl *fl*l*13 ^«J-g- ^ ^ >*7l ^l^efl 

<>H #3*Rr ol^-tl ^1^4 7l^l^-^l^ ^«^a]Jl 

[i^tfl^s.] 42 
[Ji^^l ^7> 

[ipsjvfl-g-] 
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7} *1 2\ S£.^Q Jit} ^ X\ ^7} ^«}^, ^1^£7> # 

[iL^cfl^^] 3 ^ 43 
[iL^o^] ^7f 
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3., #7l ^3-1 4^T^ ^ ^« 0 V^ ^ol^7jl^#^ #7l Jg-g- <*#%MH 

#7l ^Wl^El A ol 5 flo]HflEil- ^l#^ 4^4, 

# 4 ^«oHMlol^4^4 ^H*]^ °l-g-*fl 7}f7)«i!Elt 7fl#«t-^ ^A]^ 

#71 71-^*1^011 4«fl ^#£]^r *1H*14 ^#*"M #71 <?>BHul-OlEfl 

°H1 #^*Rr 4^-° 3. °l-f-<H*l*r ^lW^l ^1^4 7l^l^#*lSl ^wJ-^A}Jr ^A] 
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fbKMOj oi = ctl xl ] 

L S CD — H <Z> t CD CD J 
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[CHBiei] 

[£S2i 3^521] 
[?|X|] 
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20 
58 
0 
0 



29,000 S 

58,000 S! 

0 €! 

0 SI 



87,000 S! 

1. fiefAl- 9A||/H(£S)_1; 
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^^AlAli^oJl ft*]*), *]o]S_ 27fl ^rtfli+i^ ^ 7>#*1 

^BiS °l-g-«H, 71 *l^-iL5.JfEi ^ ^^*V tg^-g- *H#^.S^ 

^Hfr ^^H^, ^«]^^7l» ^"71 7^*1*1 EH 3*1) ^ ^A] 

^Al^Al^sq- igv)] t^Sj-SH ^"71 71^1 ^6.3. -S)JEl«J}*Rr ^^^7}S. ^^t}. 

£ 4 
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4^ °1zfl 0 l, i*>S ll^M, v $^t, ^ U S^, CDMA, 7>^^1^B], o^jol^jE 
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^ {METHOD AND APPARATUS FOR SEMI-BLIND TRANSMIT ANTENNA ARRAY USING FEEDBACK INFORMATION 
IN MOBILE COMMUNICATION SYSTEM} 

£ 2^r Raleigh7> ^2fl u o v ^ 4^1 ^l 1 ^ 3H-I- 5-^. 

£ 3£- Thompson^ ^<?>*> ^sfl*<H^ ^I^m^ z]]o}^- 
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*Mq# ^p-SRr *Mi-§- £*lsRr 

^1^1 ^ ^*Rr JE^zrRr 
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<16> ^7] 7)^1^4 ^7lSS. o]^C]^\ o]^3§-X]X\ + K£6])^ ^3_9\ -g-^g; ^A]^ 

^ ^^l^l^^r ^sHStK °H 71^1 ^-o] ^Aio>^m-#- ^ S.^- ^3:^ 

(^l-Ml^ >M--8-*M ^l*Kr ^Htt *r ^, ^"71 71^1 

^ ^^1^7]- ##^=0.3. &^S\7] nfl^-ofl :f-Al-g- S.^ ^ ^-A} oflui*] 

-8-*>7fl€^. ^^(^-g-^fl^-i: *}-g-*H ^ ^71^- -f-Aj-g- ^}J7^>^ ^-f ) ^Al Al 

4^r7B^ ^VEfli4#^ ojofl ^-^^ ^a] ^Al oVEfluj- o^o] a] 

S^r #41 ^lM- Al^^oj^-ji ^tVrf. Aj-71^- ^ ^ <?>BflM- <H3H Aj^Efl 



in 



(Code Division Multiple Access: CDMA)^^ a]^^l^g- 7}^sH ii^V^S. tb^f . . 

<19> oj^-f-A] Al^efl^ ^a] oVEfl^^ol^ ^ s ^ ^^g. a>^^ ^t\. 

<20> £ 1-& #7l ^ ^lufcHefloloilAl ^ai «i o. ^Aj^ ^.g. ^^?r>7l i^olcf 
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Efl<4# A>-g-^ ^ V 7l(^^^ ^71^ «l-g- ( 3.71, J^o] -g-^jg. °>Eflu|- c^eflol 

<23> 1] w H a(6) 

<24> rfsine (X- lysine 

31 °1 ^ ^ , Hfe- SH^CHermitian), T^r (Transpose) , d^r °^M^\Zt Zt^ , x ^ 

^^Hr^ s^f-i; M-^uflt^-. >y-7l ^H^-cr ^a] o>^q.^efloi^ zj- 

1=1 9w o H§=O.S ^Z^H o] Al^s-o] ^-cfl^ 371 ^ ^* tfjE^ ^H^h 

<25> 

^7] <^*)-Al 1>a1 ^^« C 9)7> 2^^- ^HM^ ^Efl7> S\ZL 0^-1 3 

^ ^ 6o fl 4^ ^413 *\3L2] 3.7)7} ^ojcf. *] O.S., ^IH^ 0 
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<26> o]^^ ; o^jq. o^eflol^ S.^ ^A]^-g- 7}?\^±: 9l°]*] t^o]V(\^ 

(diversity)^- c^cfl, tH^^oi) *]$\ oj-^q. i*} 7^7} ^-g-*l iS-cK^ 

iclsl zM)*r jb-^o] 014. 

<27> Ji-g., o> E flu|- efl o] ^ 4=^711^ oV^uj. ^o] 7>^*b 7^1 -g*]*}^ ^"^ <?Hfl 

=L^, <$HM^ 7.}^ 4^*1 ^£-3. %°] &%-°]t\-. 

<28> ^3xf^tfl7> TDD (Time Division Duplex) a]^^^ , 5fl^ Jf-^ 

7>#*l««EiS # ^ ZL&m, ^sK- rfl^o] ^tfl^ (coherence bandwidth) 

FDD (Frequency Division Duplex) Al^^l ^-f ofl^ zi^XI £-«Kn. vtys. ^I^t-fli-H 

^S^r ^^^.S^-Ei ^« 0 >^ ^H.^ ^lm^^- 3*)S.*?^*l#fe ^3 (blind) 

(reciprocity)-i- 7H1 

<30> ( 7 >^ 1): ^IM- sflolig *fl^#3 cf^3.(multipath) ^ ^Jl, HLfV 

71-9 



1U20000011617 2003/10/28 
<3i> (7M 2): FDD Al^tfloflAi ^2}-^ cfl^^>7> ^cfl^iicf # ^-f , ^IH^ ^ 

<32> Raleigh^ ^-g-^f ^ 3:«J 511^1^^5.1- ngs.^ ^a] ^Efl^ e fl o] *g-Ai.g. 

*fltr«r£ , zl S. 29\ (%Vj7§-*i 1: g. G. Raleigh and V. K. Johnes, " 

Adaptive Antenna Transmission for Frequency Duplex Digital Wireless Communication," in 
Proc. IEEE ICC, pp. 641-646, Montreal, Canada, June 1997.) 

<33> ^^M-oleflojo} i^S^El ^^lM-^1^1 S.^r ^# 

A <^7)*\ ^fl ^ aJ] Ei E}JL ^ nfl, ^=p«(e^ ^ ^ olcf. <*j 7H , P 

^ »IM ^ ?!Hr3.>H #7l (7HJ 2)°fl Sj*fl ^wV^^ol^Tfl^Sf^ S-^^olJl, 6^ 7]^^^ 
^^.2.3.51 ^Al^to.^ ^^-^O.S-^Ei ^£0) ^Hj-^jol ^Ji^ ^JEL^&o] 7l^l^o] 
#71 (7>^ 1)6)) ^-#3^ ^^Al^^ ^ 01- ^H, f*Ce)^ o]6]) 

o)l tfltr o^H^^l^. 

<34> 7 ]*]^*\ ^P)lAl^] s (t) 7} 7}f^E] ™6\] 6\ 0} %s$g{6\ ^S\JL, &^f& 

^ 7] A t£^6\) nfl c^^-ofl ^Als)^- aJJt r ( t )^ s}7l <^*H 2>^ 

<35> [^*j-Al 2] '"(')= ^^^CO-*-"CO 

<36> >5j. 7 i <^SVai 2 >o)]A^ n (t)^r i^-tr »JH #^~g: ^^4. 

<37> ^^E^o]^.o)l rcj-sl-, 71*1^-21 ^^7> P£f^ 7}^}6\) 3^ 

SNR^" 7>^^^ 7}^X] ^E^ * r 7] <^«j-^l 3>°-5. ^*fl*}l=K 
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<39> <^*H 3><M *t= ^ 9m*K con jugate), H ■ «fl^B]^ 3.7l(norm)^- M-e}- 

A. 

<40> -*W 
4] - v ||^(e)|| 

<41> <^±\ 4><>11 ^ - s] ^ 7 >#^1 ^Ei# ^ tfl 3)1 ol t%7\}^7\ *Lo] ^ j7 f 

(7>^ 1)# ^-«fl ^^^Isl- -f-Sfl ° s v ^ 9\$r °^ °l-g-5q2M-.g- <£ ^ olrf. 2^ 

<42> >y-7i«4 Qg. Raleigh^ ^ ^>^IM-*H 3l°l ^SL'S, 4^*11 *fl*l£r tt h o v 

H=*Je}7l(201)3 ^^71(202)^1^1 ^-^ ^ ^S-^O-S. «J<>1 ^^M, *1 

(203)# ^-sfl ^*fl ^^cf. ZLBlJl <*« 0 Hg ^^7l(205)fe ^"7l *>ElM<>l3H(203)-g- ^-*fl 
^13^r ^JM- ^ ^ ^e|*»H ^tf. olnfl ^eflol^El ^A>7l (207)£r 

^*oH^ ^ 71 (205)^1 ^ #3-2.3.^ ^AlSl <?J^ ^(^M^BO-i- 31^4. =L 

€\JL 7^*1*) E] Tjl #71(209)^ ^"71 <>\n^m^^)% ^l-g-*>^ 71-^*1 ^E^# 

^1# ^^71(202)^1 ^-el^ ^"71 ^^71(202)^ 7> 

^*1 «flBHl 145} tfl^-Sl^ oVEfluf 4l7>^ ^Aj^l^al 7>^^11- ^-7V^>^ ^«]5l t§ 

^1°1$4. 

<43> ^T-71 £ 2<H1 £Al^ ^ Raleigh w^^l ^ ^i-M eflo] a^^^- 

tf-g-ai]- ^-ol ^ ^^1401 ell 01(203)^.5.^- El ^413 ^- -tUL^l <B ^ fHK <H ell °1 *] 
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<44> nem -S-71 Raleigh «o v ^^ ^ 1st *l-8-*r^ <£31M-<H3H t 1 ^, ^P- 

i£^r ^V^W ^ ^#^S(multi-path)# ^>-§-*>^ a|a|s] ^fli-M *}$-is}7} ofl 

<45> Thompson^ £ 3^ ^ ^2:1- ^IH^^-* ^ ^-f 3 n 3^r3 (blind) ^^31 

M-<Heflol ^oV^t}. (%Vjt ^ 2: J. S. Thompson, J. E. Hudson, P. M. Grant, and 

B. Mulgrew, "CDMA Downlink Beamforming for Frequency Selective Channels," PIMRC'99, 
B2-3, Osaka, Japan, September 1999) 

<46> ^-71 slH^^^S^ M7fl)# ^ s\}°]^7§ £tt 3-*Mr v}?} 

A A S. , ^-%B) ^41 U^-i- fl*fl *r*l ^ljSLS^ A ^^1:^1 ^ o^yj-^ ^ 

^n°\-^A. \^ 3j)ioi^^ so =i, 2 . .... Aoofl tut!- ^r-au-iKc^M} d<*o ^i^^o* 

<47> -g-*fl^ Z| ^yjoll cflfF 7 r ^*l (7}^ ^Ei^r ^7fl)# ^^7)] ^r^fe ^ 

<48> 7]X]^*\ s ( t )7> 7^*1^ E] -ofl o] ^ oj %^6\ ^S\JL, 

37fl^ ^ ^d^fllt Tl^l^Jl 7>^3M: nfl, ^AjAjJr^ ^ 



71-12 



ft 



20000011617 ^*}: 2003/10/28 

<50> 

<5i> [^§vxj g] *»,=p, «Ce,;> 

<52> ^^E^ol^cfl r^E}-, ^X\S±$\7} pe}-^ 7}^*H1 s|cfl#^ SNR^: 7>7^^.^ 

w° = arg w"h"Hw subject to ||^|| 2 =^ > 



<54> 



^"71 <^«H 7><>1H ^°tt 3*33 7>^^] ^(optimal weight vector) °1 JL.^^^g: 

3 

cfl (eigenvalue) °fl sfl'^Wb ^tfl aZ-fi-^jE] (eigenvector )S. ^fl^^. 

<55> , fl , 

#7] 4^o|l^ M-Hl-^ol, 7 }^^B\^. ^> 7l ^flA-^ 7l^l^ol W 

*)H^iiLSl ^-oofl^ ^Ala]^- <g#^7l ^sfl^i 2ilol^^^>^^ ^^-§-<Hl -fH^ 

^^7]- ^cf. Zlfic-ll FDD ^H^l^ ^SMfl^ 

31^54- 7)x)^o\} ^^jl-i- ^-^*m o >-£ ^ihmii^ n*!^ 

Thompson-^ #7l <^*\ 7>^1 H E[ H H ] ^(Expectation)^ 7ltfl *!)-£■ 
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<5?> ^ , , , £rt=EE[|p i .| 2 ]a(e i .)a(9/ 
[t^M 8] 

JL, (7>^ 2)«fl ^*fl ^^Ml ^^H^ ^ ^C'P'" 2 3^ «X| 

^(blind beamforming)°l £4. ^-^m, A oM 7><>1H ^l^r^b 7}^*1 

E|# ol-g-^ t)l^^-^ ^^°ll til^fl ^314. 
< 60 > £ 3^ ^7)9\ ^-^ Thomson ^1 ^a] ^eflo] oVe^ S^Rr s_t&o] 

4. >*7l Thomson^ ^ ^Mo^H ^HH*1^ ^^]^7) 

(301)^1 ^^71(302)^1^ ^ ^SLS, ^3^, <H2fl°l(303)-i: * 

*fl ^^4. ^e] 71(305)^ #7l ^lM-^efl ol(303)l- ^*fl ^13^ 

*im^ ^1 ^ ^S]§>7fl =14. ^^61x3^4)^1^71(307)^- ^^^71 

(305)^1 #^^.S.^-El ^^]S]b ^IJL^l ^sL* 3\}o]t$ Tjl^l- ^^>J1, #71 ^11 

0 1^ 31^ ^-3- °lr #7l ^ ^1°1^ ^5 *H°1^ 

sj-^sl- ^t4^ ( 7 >^ 2)1- °l-g-*}<*l ^ ^« 7fl#*Hr 3°14. ^^01^^ ^lXj-71 

(309)^ #7l 71 (305)^1 #3 £.3.^ ^Jr<>l « c >^=(^ ^1^1^!^ )-§■ 

Tjl^tW. ^^^^711^:71 (311)^: ^"71 Tfl^ 3g ^ sfl *3 sf^) efl ol ©1 

-8-*}<*l ^ #^«* T^H, 7>^l^El 7ll<0;7l(313)^ #71 7H#^ ^ ^^H^r <>l-8- 
*H 7>^1 «31e^ 7^1#*V ^, cl-i- ^Aj 7 ](302)oil #^*Vcl-. i4el->| #7l <g 
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^71(302)^ 7}^*) aiE^j x$Z\. tfl-g-Sq^- oVEfluJ- ^AlA]^^ 7 }^*\ § «. 

<6i> £ 3^1 S.*]& Thomson ^a] oHfluH eflo] o. 

<62> ^-71^ Thomson « 0 V ^ ^IM" 0 ! ^2:^ ^ aI^o] ^a] o>Eflu|- 

4 1 -g-*fl7> ^cf. ^, ^7] Thomson y o V ^ ^M^ AQ^t nfl A°] 

(7>^§ 2)^ ^4* <>l-8-*H °H4eJ- Aj-71 3g^- 5flo]^ 5}-^ ^413 

Al^^Ei Sg-g- ^ ^ jg^. ^o]^ ^» TflA]-^ jr _ ojl- 3^ ^WJ-^ 3flol^ 4^5. A>-g- 

W. zl^c^I Aj-7l Thomson ^>EflM-^ efl o]^ sflo]^^ cflAiofl sg-g- ^w 0 >^ H\]o] 

^ 431- 4-§-5}£S ^^H* 7>^1 ^Ei# ^ ^ £1°-^, ol^ol^ 6\^o] + 
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<66> ^ ^-^Bl a ^l^Al^Vol ^-^o) ol-g^c ^5j. 7 |. 3^ o>o. 

^ *1 ^ n a V 7l£l ol^^ofl el- 71^-^4 ^« 0 >^ «J ^ ^ #^*Rr £ 

<68> ^ 3} a cf^. -e-^ 4#^S# 7^^ o] A] Al^EfloflA-1 ^o^^ol 

WliE^ #Al ^^713] oI^ttcHI ^ ofl^^ uJ-S.^ ^wV^ Wl^^ « 0 ^# >*d^*Hr 

*8 1r a o v ^ °o v ^* ^>-g-l: ^ 91^ <H3H ^ ^U-i- x\)^<t] 9X^. 
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<69> 



AjAHioflA-^ ^^o] o>Efli4<Hefloi Ai^^ofl tii^fl jit), i^-g; 

^^K^LS^ a]-^ ^H^-l: ^f-Sfl = h o V^-§- ^7^ ^7} £^ 2floj^ 3) 

^» #4^Rr ^ ^ ^u-^ *im# ^-§-^14 <sj >a 

^>-§-«" T -*7l ^Tfl Aj-g-^o] A>-§-^ Tj-fofl^ ^cH^^ 

°1 € ^ $1^, ^-f ^7l *fl<H*M pfl^^l^ ^« 0 Ht 2fl 31^-1- H^l<y 

3^ ^5" ^ w oH^ 3flol^7jl^ ol-g-^j- pJS-^ 

^ 4°l^^l^rSf^ ^ 3)JiL# ^o.JE.S wV n J^-^( semi -blind) ^ ^ ^ °1 ^ ^ 
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<74> 



CO= S ^y 7 ' 2^ -K'-x,) -»- "CO 



[^-^ 9] 

<75> ># 7 ] <^*V^1 9> ofl ^ ^A] oV^m^Eflol^] o}7\m 7}^*}^B\o]j Li n ( t )^ 7R>^ 

% ufBj-vflcf . ziel ^-71 <^*J-^ 9><HH^ i»l*fl ^S.^ ^fl^ S>7l 
10>^ ^ Sitf. 
<76> [^evxj io] ^,= P,~ce,;> 

<??> A <M <^*M 10>°fl «].<q. ^-ol *fl^ ^^.ofl rfl^ 3fflol^^^ 

<78> r£i£ -i-^fl ^IJi^r ^l*>7fl ^"71 &^°) ^ 

<79> r a, 

= — 

11] = + " 

^C--x 1 >=^c*-x 2 ) = ---=^c-x jVr )o]cf . o}7]a} • s C'"-xi) ) ^■i 2 ) i ( ■»C'-i Af )^. se ^. ^A]^Vrf. 



w 






n 1 


w 


**C*-x 2 I> 


— 1— 






•K'-x^) 







71-18 



[020000011617 



^ «J*>: 2003/10/28 



<82> S — r 

<83> ziejji CfA] ^-7] £3)lg^6fl cfl^l- SNR-8r <^«h^ 13>^- ^ Sl^. 



<84> 



13] 



<85> 



^ SNR, ^, A oM <^*V^1 13>-i- ^tfls^Vfe- & 0 1 ^Cf. ZL^JL o]^\ 

<*l ^ H^Ur «<^£r ^"71 <^«M 14>4 ^A. 



<87> 



14] 



/' = 1 



<89> 



4>7l <^r^ 14>°1H G ', ^ <H3H^ «ce # > fe (7 ^ ^ ^fl 
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1- ^ is\JL , ^7) ^A] G2) ^cfljl-a-^BH- JL*| ^*Hr fj-g- 

71 ^ 7>^1 ^E^l- Tfl^ ^ &t]-. 
<91> <x\ 7 )a] f ^^IS^-E^ 3]=^ tiVO.^ #ol7] 4^*1 <?I ^H^l^r tfl 

^, ^1 ^ol^H^CS^, ^> ^ ^ «8^*Hr y o V ^^ E^t 

<92> ^^^r -^-71 ll>i «>^f iJ-o) ^S.^-e|7l ^ °H 3fl °) ^ ^ 7l 

# n ^AlAl^A^a^. ^*H= 2|2Hr ^>7l <^*H 15>^ Aj- 7 j < 

11>^ ^sq^cf. 

<93> [^-gj-Al 15] a/ w =p (f ,(e / ) 7 'w 

<94> ^, Aj- 7 ] s|| ol^^g 713=- ^-7] <^*j-^ 15>°1] M-Bf^fl U><2}- ^-O] ^« 0 >^ 3i]ol^^^ ^^J 

7} a}L)s}- A}Aj ^^M^t^, ^eflol^lEi, 7>#^«3]E^o] ^§>^ ^o]cf. ^, # 

n^ol sflo]^ *f)^.g. ^fl £#7$ Tfl^-g- ^ol olA D V^o]^n} ) Aj*fl 

71^1 ^"Ol ^Sj-Tfl ^^.^ 7fl*r, <H3M ^ ^ 7>^1« i^>7fl ^ 
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^ XI^ttt ^ y o V ^ *]H<3 H7]5L i«€ ^ ^.2.^, °l*r^ ^oflA-^ 

A>-g-^ 7>^1 MJlEil: ^-*Kr ^^-S ^^W. 71^1^-51 3)H^ ^ 7} ^ 

^-7} cf^o] ^WI^^It P/ ^ 

<95> ^-7] £o) 7] 7)^°} ^7l7> ^7} ^ ^#S}^r W$ W$ 

^ t^-g-^ ^ ¥7H ^ ^4. 

<96> a 

^7] ^lol^^7l7|- &o] ^Hj-^ol^^l^ ^7> 3 Tfl 

3] = ^^, 71^1^ ^^-^1 ^J-^^l- vfl^ nfl o^l o>ZL ~<2}- ^A]AlJr^ 

^>-|^(1t ^ , #*)^^] ^R^l^l Sl-E.*]} «^ ^ 

sfl^Rr 7>*1 ^ o.S. ^<>fl^ (Linear Prediction)!- ^*fl # ^ 
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<100> ^ S^A _ 

[^^j-Al is] — ° 

<101> crj 7] A-] C^o *i •- ^^-i] r , P= [P r [*-o] p^/c-^-i] ••• p ^/t-^- i ]] r o)e}-j7. ^ o)^ 

"fl, Tfl^Ei ^ A^ofl^ofl ^>7l^ <^VA1 17>5] . ^ ^Aj-^cf. 

<102> [^tj-il 17] b - J? 1 

<104> [^x^-Al 18 ] £[p ( mp/[fc-"]]=o p 2 ^ 0 (27 I V») 

<105> <*|7H, ^p 2 =^[IPil 2 ] 5L^Bi ^r^Hr, ^ ' ^ 1^ Ufl-ilKS 

<106> ^-7] 7 )*l^ol 4^ ^o] 3)1 ol^ Tfl^ tfl^l 41^*1 Si 511 °1^ 3.711- l£^-_°S^£l 

3|H9!M Cf-g-^f ^o] ^^ 7 > 5a4- ^, 'P' [Ar]l # k«l*i) 

^(^HH^ ^3.°) n°)^3.7}S}jl ^ cf-g-jll- ^ol D ^Al7> 

ol^^j sJc^wKg, V7fl£l ^lo]T^3.7l IP I. lP,[*-D-i:il. ■■■ . IP ,lk-r>- r-*- i ] I cq A-I^^t}- 
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<108> 19] s,— ipj-JStlp,!] 



<109> 



20] IP'^I-S^vS^-^-vI-h^CIpJ] 

<H2> j^-gj-x} 21] ^ n l j j 

<113> <^7l^ ,^ = ^[8 6^] ? £=^[s,[^] s] o. uj-Bf^cf. 21>^r ^ 

<114> j^^j-xj 22] E ^ s,[/c-«] ]= CT(S 2 ^ 0 2 (2< D r«) 

<iis> <^*vai 22><*1H - s 2 =^c«?], £§ei ^4^, • / ° co ^ 0*V 1# T 

^tf. #7l -id^ofl^M ^fl ^o^ul 

^ tflAi, -2-^13 -8-71 si- *S-=-3 H <H=H1 ^ ^-2- ^HHMIHi ^H^l^SM: ^ 
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tt ?M ^ Aj^efl ^^o. ^ #7fl ^ - oiu}. ^, ^^^j. £#ei <g 31*11- ^\JL, 

<117> ^-7]^ £o] x)<£a}1}°) 37 ] ^ ^6\] ^ 2}7j tfl-§-£]^ ^Al tij-l; ^S}^ 

U o^* ^lsW^l ^l ^Al^S.^- ^^^O.S 

<118> #7l 47M^ £ ^AHH]A-m ofl^ , 7^^ , <^1 

^% ^17}*1 »^-§r #3^^Cf. Aj-7] vil7M ^AHll-^ 7l*l^C>l ^^-JLJ-Jf 

£«o V ^ ^1^^ ^> 4^1 ^ ^8: Jl^:^^ ^*l-7l ^ 7>^^1 «3]Eil- ^Aj^V 

^. A oM 47>^1 ^Al^s.^- ^^1^ ^2: ^ ilo]u|. ( ^ 

^* ^l^H 7>#^1 ^1 ^ ^, °11- °l-g-*H ^3^r Jl^t^JO 

^S>fe 7l *1 ^9] ^A] c^eflo] ol-Eflu)- Al^Eflo} £Al^ S.^O]x^-. ZlB^Jl £ 4b 

^ ^^1 ^*HH Oj^Al A^EAo^ 71^1^-S] ^AjAjJr-i- ^ A] «1 > ^ 

a]^ Ai^y.ej ^o]^ t^1^» ^, ^71 e« 0 >^ 511 o]^ 3l^r ^ 

^ ^ ^ ^m^r ^ 7)x]^eLS. #^Rr ^7) £Al^ S^ojcf. ocj 7 1 ^ aJ- 7 ] 

^7)7} ^g^Rr £^*8= 2|H^ 3]^ ^«o V ^ 211 3.71 7} ^ ^£ ojcf. ZL^Jl 51 9^ 

A o v 7l £ 4a ^ £ 4b^ ^ ^^1- ^ o^fAi aI^e^o] 71*1^-4 o)J§-^ ^ ^ 
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<120> 4a» 71*1^ i^iUg, #7l y]*]^ ^s) 71(400), 

<&Efli-MelM(405), ^U-^e| 71(410), ^INjiL <?l^r7l (421) , ^^*1H 71(420) 

<m> ^7} &*jr*fr ^5171(400)^8: -^S^- ^ ^Stl: ^ RF^SS. 

^ #^*Kr 71^* ^tb^f. <^7H ^"71 ^A]«]^^7l(403)^r ^"71 ^ 

#^#4 JL^T^A^ ^ XI ^71 £^ ^41 413^ *§#*H #^7fl £ 

<=K ^"71 ^Hl7l(400)^: ^-S7l(401), #2i7} (402) , ^^1^^^71(403), RF^-(404) ^ 

<i22> L7 flo] o>e||u|. i*}*^. ol^o)^] ^^1401 ell ol (405)^ A ^7l ^S-^eMUOO)^ 
^^71 (403)^1 3*11 ^O-S. ^ #4*Kr 71^ 

<123> ^fj-^el 71(410)^: #7] ^Bfl iJh^ &11 °1 (405) <^ll ^-i ^Kl^fe RF^lS# ^H^^T ^ 4^- 

2: ^ 71^* #71 ^^"^2171(410)^: RF-f(411) , M7fl ^ ^g^S. ^ ^ S 

^51 71 * ^S.^^-71-^^.S- <>1^*1 3.^71(412), ^-3L7l(413)-W-°-3. 

<124> ^^3Jjl 01^^^.01^71(421)^: #7l ^ 1^*1 3 7l (410)3 31 ©1 7l (412) 3 

«a^^ f efl 71(412) <*1H #33^ ^^1^1 31 21 tfflolig ^^.oflAl ^wj-^ sflol^ 
^#*>*r 7l^# ^t^. oJ 7 H #71 *M^?(|*Hr 3)lol^ 3 7l7> * ^S. 

^. 

<125> U*§>M°l7l(420)£- -8-71 ^^511 ^^^^-^^71 (421)^11^ #^^1^ ^«o V ^ 3H^31 

^ #7l ellol 3 ^A]7l(412)^ #3-1- <?J3*M A oM ^fj^ ^H^>7l 7} 

^Ei# ^71 11 ^^^1 ol 71 (420)^8: *IM ^l<+7l (422), ^H*!^ 
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31^71(423), ^^^131^71(424), 7}^x]*HB\7])*l7} (425) ^SLS, ^ $X^. °l°fl 

£lRMM^ 4^31^4 (422) ^ c H5fl°l^B^lA>7l(423)^r 4<g^S.2l ^ofl cfl-g-S)^ 
3. ^K]S\o]o): ^-4. 444 ^"71 $« 0 >^3 i floltgs|.^^AV 7 )(422) ^ 4 efl o}^]E^1^7l (423)£r 
eflolH^ 71(412)^^1 4 ^7]^o\) 44 cfl-g-Al^l ^3*Rr %o) 4^2]^- ^ oirf. atb # 

7l ^^H7l(420)^r ^>7H1 4 ^4^1*5. 4^- ^#-g- 7V44. 

<126> ^a]ui^^ 7 i^ ^oj^- £.4^1 &4^- AS. efl °1 3.^^71 (412) 

ol 4 ^§7lvfl^ a- S7 l °X gci=. ^ofl 44^4. £*V tlj 71(400) 4H ^^151^ £2:71 

(402)*!- ^! a J^7l(403)£l 4*l^r 4^ ^ ^7l*V 4^ ^-ol ^Hl-s-^- 

^"71 7>^*4 71^-^ JLS. ^ ^^^elfif 4^ 9X°-5LsL, £ ^7} 7}^# 

* JE-^f- i^>^ iL4°> *Vt}-. 

<127> ^ ^.g. £i=. 71^1^-^ ^ ^lM-^^ol A^Eflo] ^ zl- ^4 

oil ^13-°3L ^2.7} 3. ^4. °1 -4^1*1 >^7l ^ <£3l4 o]z])o] X\^^ 

^^AS-JfEi ^JEL^S^ ^wj-^ ffllol^Jioll 44 ^A]«14 *fl ol 4 Til ^4. 44 

4 ^"7l ^4°l ^3_9\ Ajjrl- ^Al^H ^l°l^^il- ^4^, A cM 5)1^1^ 

*diL# 7l4^--°s. 4^-^Kr -§-4€- i 4b» ^^W. 

<128> #7] t^-^ o^av^ o.^ c^q. o^ol Al^Efl^- A>-g-44 ^4. #7l J£ 4b 

<Hl 44 £01 ^-4 4^4^ ^r^^Ell 4(431)^- 4-§-W. 

<129> #^4 £ H o V ^ el 4(430)£: 7l4^-°l ^Ht ^ 3^Rr 4lJL# 

^ el 4^r 4^gr ^^^4. #4 ^»o v ^el7l(430)^ RF^-(432), M7fl^l ^§7l# ^ ^S^-el 
71 ^ ^S.^^-71-f-o.S. ol^ol^l efl o)3_^X] 71(433), ^-jL7l(434)^S ^ 5U4. 
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V 

<130> ^-7} ^^K^ « 0 V^ ^5]7l(440)-8r ^iK^ ^^l^^l" Jf-S-Sj- ^ 

(441), cf^7l(442), ^S7l(443), RF^-(444)^S. ^€ *r 5^. 
<m> ^IHMM^*] ^71(450)^- ^AlAi^oflAi illol^^^ ^^j. * 

, £^ =ll 0 l^^iLl- ^ti^l ^^-^A] 71^ 7)^ 

^-71 ^«o v ^l 01^^ 71(450)^- £ y J"«H ^^71(451), ^71(452) 
■f-^-S. ^€ *r 9X^. <$7]*\ s&7] ^«o V ^l 0 l^^ 71(451)0] ^*Rr "^IH^ ^£-"^r 

^Itb^. ^, #71 <^r«J-^l 15>°ll M-El-vfl w}<2]- ^ol ^1-71 ^^511 ol ^^^71(451)^1 
€ ^iM^ ^f>}±: ^H^iL^ Sllol^7ll^(P0 > o^l^C- 0 *' 5 ), 

7>#*1(~) ^-o] if-Slol ol^ol >,n>H^:EflM-# &$M: ^4-^1 ^Hfl^l Sflo] 

^s]^ ^olrf. 

<132> s£ 7 }°) ifl-g-*lH 71^1^- ^ S.^ ^ H o v ^sl 71(400, 430)2}- <3 3 ?1 (410, 

440)^ #71 4^1^^71(403)* ^l^l-^ «Ji&3£l CDMA °l-g~§-^l ^^]^7] ^ 

<133> 4V7I 71^1^-ofl^ o^o} ^a]^]^ «-J:7l(401) ^ ^71(402)^ -f-^ ^ 

H J ^^71(403)^11 <y7>£l^, #7l ^^^^7l(403)^r 7>^l«lE^l#7l(425)«=Hl^ °J7>£1^ ^ 
W ^7l 7>#^1^E^ -[0]0]1 ^Al«jol ^^t}.. ^-71^ ^-ol ^£ RF-t- 

(404)51- o>Eim-ol 3)1 ol(405)l- 71*1 ^ZtSLS. ^A}^( 7 ]^^ ^) . 
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<134> ZL£i^ ^-71 ^IJl # #11 SH]M-(431) , RF ^ ( 432 ) » ^ ^r^l^V 

^§-, 2fl°]3^7l (433)1- 4^, ^^tl- 4-M(434)«- -§-*fl =^H1 

<135> olufl cJ-^-^-ol ^Al*>^- ^-^IJl^r #7} 9>^ ^"Cf. ZLS]J1 ^7) <^ 

9>o) z]- 7%sL$i\ ^^^Ei^l^ ^-71 <^*J-4} 10>5f £-o] if)lol^^^ ^ ^efl^l^j 

e-1 ^a.7> 3t^sq<H si^k :n.el:E.3. -8-71 n 71(451)^1 <M*Rr ^ w o V ^ 

^iL^fe ^"71 <^*}-Al 15>oll H-E}-^ ^-o] ^o^tII^, oleflol^E-], 7>#^1 ^1 

, ^"71 5lH^i^7l(451)£: ^-71 31)] o]^ ^ ^o]H AJ-7] ^o]^^^ ^ ^ 

SU=k 31 tt ^71 ^« 0 >%> 3)1 °1 ^ ^71 (451)£r 4^1 #71 ^ °1 

^-cfl^o.^. ##t]: %%°] oi^c-11 ^H, #^°1 ^H^ 31^-1- 71^^-AS. 

2]cHflAl7l^ auf. ZL^JL ^-71 ^« 0 >^= Illo|^37l^ ^7} S\IL*J\*} 7)±r ^<=>] ^ 

*\SL3. ^ %%°] 91^} #7l 7)}*};°} ^ o^cf. 4^ ^ 

Aoll ^ ^-7] 3llol^^^ HL^r 3)101^=171 #^1 ^>M-« ^>-g-«T T 

<136> ZL51ZL ^"71 ^w o >^ 3llol^-f-S7l(452)^ #7l ^ ^ ^H^iL* *fl ^ 

^1 ^ «§3|3. «-Ji5)-*>^ rf^7l(442)oll ^H!^. 0 lafl #71 ^Wl^l^ ^-Jl7l(452) ^1^ 
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<i37> a o v 7 i^ a].^ ^-ol Aj- 7 ] 1$^°) ^7] efl °1 3.^41 71 (433)3.-?- ^ #3 

£)^r ^HHteL^-l- ^*Hfr ^"71 ^o v Wl°l ^^^71(451)^ A ^S.^ n°\^A^% 

<*\ #^*>ZL, <#7] £*?HM1 0} ^ if-2L7] (452)^ ^HHMM^iLS 3^1M -t-^S)- 

^-71 ^-JL3^ ^WH^i^r ^71(442)1- ^-afl ^iK^ <yslSl -^JLS^ ^1*1H*1 

$1- tf^s)-^ ^^7l (443)5+ RF-^-(444) ^ <&3|i4(431)» -f-*fl ^Zt^-S- 

^rf (#^£1 ^« 0 >^ ^). 

<138> o] * aV 7 ] ^Al^j-HflS £l#c>].7>q- -iJafl^- *^4M -g-AjTi^ , A o V 

7I2I- ^ 34^^ #4th}. <^7H ^7} ^ ^^f^M 0 l°im D ^^llKiif, 

<139> 71^1 ^-71 ^^KlJLl- <?HM-ol 3M (405) , RF-^(411)-i- ^-*fl 2*M3/r 

a] 71(412), 4^71(413)^ -f-*fl ^J^llt 42, ^-JlSM °1 ^MH 

^ 3H£i^l 71(412)^^1 a J^^7l# **fl <*^W]^# *>7fl 5)^1, ^ ^ ^ ^ 

<140> t|~g- a^o} ^4lS3^^-i: fltb 7>^l^Bl Tfl^ 71^1^ «3^^^H7l(420)^l^i °1 

<wi> eflo]3.^A] 71(412)^1 ^^^^^-^^71(421)1- ^-*fl ^^-O-S.^ 

E-) ^JEL^ £^ 2Hol^^^# ^Sfitfljl, ^« 0 V^Ht3^ 31 #7K 422) #7] ^ 
w o v ^ *IM ^ 321^ -*7l 3M3.^7l(412)<HH ^ ^ ^Sl^ 
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^ {p ' } # ^l^-fVcf. ^-aH) ^-7] ol ell 01^^^1^71(423)^ #7] elM =i^ai 7 1 (412HH 

<142> ZL51JL #7l ^^^€^1<L>71(424)^ ^^M^s^ {P,}<2j- o^o]^ 

A/ 

^^l^>7l(425)^ ^"71 ^}^^!^ 3)tfl Jl o.a3]Ei# 31^>JI, °1# ^1 ^SHH ^ 
^^1^^^71(403)^1 7>^l^Ei -WS 

<143> ZLS]^ Cf-g- Al^ofl^ ^1-71 ^«J-^=^el7l(400)<Hl °17>51^ ^ ^1^^^ Jl7l (401) 

^ ^S7l(402)# ^ ^3-$- ^ £2:5H ^^^^71(403)^1 <y7>£H, -8-71 ^^^^71 
(403)£r ^-71 7l-#*l«2}Ei 31^71 (425HH #33^ 7>^*1 ^E^l <^fl <#7] ^ *fl>*fl 

*1* &&^7] ^ ti J-g- A oM^ ^ol ^£ ^^^r RF-^(404)# -f- 

*11 ^4^71- ^ °J:^m^eflcl(405)l- ^A^tH^l^ £«J-tg= ^ 

<144> ZL^, 71*1^ t±X\ ^Al^-EflS. 5)#0> 7 >M- <£^o] ^^Tl^^ ^M"^ , 

<145> £ 9^ ^7l J£ 4a ^ £ 4t>2}- ^ 71^1^- ^ ^-^^ £Al^>^ jLf-£o]cf. 

<i46> A o > 7 ] c 91 . ^- 2: ^ > 7]7]^ te^^t z]-z^ 601^1^ 651#7jHA-l ^ 7 }s\- 

^T^^Cf. °H ^"71 71^1^ 2,7}$- uZf^ollAi A^^g- ^-(k=0)*> JL , 7}^*) «i] ^7} 

^-(wtO])^. 
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<147> o|* 7}^)^ 603^31 ^ 605^^1 °\}*\ ^^^^71(400)1- -f-^fl ^HH1*1-I- 

°1^ ^71 71^1^ - eil^THH ^71 ^(k)# ^7>*}- ^ ^Al^V D# 

^ ^^1 ?>*1 tfl7l^. ^-71^ # 7 1 ^Al-i- ^ 

<148> ^-71 A1JT7} ^3£)^, ^-71 653^^1 ^ 655^7lHH £HHMH37l 

(430)^- **11 ^7] ^ ^ ^T^M ^5Lf ^-£1^4. ^"71 £ 

^ -tl^L^r 657^:^1 - 661^-7^1 ^«<Mj=*i £| 7l (430)-§; *«fl ^7l ^3.^5. 

^ <sVjl, ^-71 ^ *1Hl*m I^JW. a*v %7] ^ 

^ 663^^1-669^:7111- ^^^^ ^7) ^sL^S. slH^iLS A o v 

7l ^H^iL# -¥-s^ * ^«j-*^el7l (440) # ^fl^S 

cf. ^-71 653^7llS s]=-o>7l- 4# ^aI^- cfl7lt!:4. 

<149> olnfl #7] ^« 0 >*j: ^A]^7fl £] ; Aj- 7 | 7^1^ 613#7lHH ^WJ-^C] 

71(410)^- ^ ^S)^r ^SR^. ol^l Aj- 7 1 7 1*1^ fg^j o| ^ ^xj. 

7l(422)» ^H§><^ 621#7jHAi 7>#^l«lEi# ^*>7l ^ ^Hl« ^th}. ZLSlJl # 
71 71^1^ 615#7lHAi ^eflolH3]Ei 711^71 (423)^- ^H*H ^S.^ ^eflol^E^^O}^ ^ 

<150> ^-7} ^]^m-ir #^ti^, 

<i5i> ^aHI^ ^7} s\EL»» *l<S*m D£| 371 ^ ^^^1 o]^^_£oi] rrfe)- ^^cf. ^1^ 

A HHl A i -8-7] 33 = «1 ^l^^l^: D7> tiling ^-^51 ^l-^#£7> 623^-tIHIa^ ^11 1 

^Hlo] 71^-^^- >Jdl»^H ^ H o V ^l°l^^# 7jlA>W. 
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<152> ^2^a1^1s.m) f # 7 ] 3x]£L«] *1<*U1# D7}- an o]^^3E7> #°.i3 625#7lH 

*1 ^]2^a1^o] ofl^-g- *1f»*H ^H^sH^l- 7jl<L>^. 

<153> ^V 7 ] ^-^o] ol^^£7l- <y7jl^7> iS^S^ #7l 7^^ BE^r °fl^Mg-g- ^>-g-^ 3 

■^-Z^ #^°1 ^ e >7l- ^€ ^ SZcf. nJ-eH ol^ ^-f aj^y^ A}-g-^ 

$o] a]-^^ ^ ^cf. tt)-^ #7| t£^2] o)^S.6\] ^ # 7 1 ^l^Al^o] 71^-^4 n S 

-^3 ^U^f] *§#^ ^» *I^Rr ^]3^^^1^ 71^-^ £^g-§: ^i^^l, 3^ 

ol^JEofl # 7 1 ^H2^Aloflol ofl^gji). «g#ig ^r>M-l- 

^]4^a1^ S m) dfla^ ^^^r ^d^^- ^ #7l 7J JjL 627^?(|<*IH 

^€ *fl3^1o*N ttj-s. aj-^i o_ s ^ol^4^ # ^a].^ JL( av 7 ] ^ 4 ^Al^l^ ^ o. 629 

<1S4> 

#7l 7J^^ tflM^SHN 7ll#*Hr "S^^r ^#^> 

tt £ ^ ^Hl*t^. #^7ll 

<155> ^7} ^S.^ 0]Z]}0) tfflEi ^ ^ y o V ^ ^H^^M^} Tfl^^, 631^ <HH ^## 

#*8^G1- ^l^H, 633#7jHH # 7 J 7)1aV^ ^0#^^ G^l ^tfl m-fr-i^-i- 7jl#^; ^ 

<156> #71 'fil- &^°] Aljro} ifjlol^^^s 71^1^ 3q = «|Al?l 

3, #71 71^1^ #71 3q = «B£l^ ^«V^ 5)101^^^ ^#^^3^ ^ ^ 

^ 43 4 £«ei^2j-^ ^3*>oJ 7>^1 ^E-l» ^#^, °lt ^1-g-^H Cf-g-ofl ^#5^ 
^M*!^ ^^^r ^t^. olnfl # 7 ] ^Alal^- nfl # 7 ] 7 1 ^1 ^ ^JEL 
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^ *l<3*m ^^71^-51 ol-g-^oj] rfr&r ^7} ^^H^ Tfl^l (422)^ ^ ^ ^ 



<157> ^ll^AHl (71^-^) 

<158> ^-71 *fll^Hl^ 71^1^ cf^7l #2] 5X1^^ *1<3*1# D7> 0^1 7^ ^JH^ 

^JI, ^iK^ ol^^ £7 > =LZ) £EL*1 nfl A>-g-s:>7l ^ tt ^ <^ Bfl <>1 

5. 5<H] S^ISM &°.^ f ^"71 ^ll^AHHl^ 3\]o]v$ 3\.<$^. 7]}^}^ -g^^r £ 

<159> a o v 7 ] ^x-^ahi^ ^ing, 7im^l ^ 713*2-711-1- ^^*}^^ 71^1^- tfl^ 511 

o] a^Al 71(412) ^S^-e) 71(501)* ^ ^^Hd^M ^S^S z| ^ 

4^7)(502HH 4^", ^S.^^-7l(503)# *^fl ^7i#^# 3^*1 

^*r^f. zl^ZL 71^1^ 719^1*11^ 4^71(413)^ ^-*fl ^^1*11- "2^. 
<160> HL*V ^-71 71^1^ 715#7lH*| ^Hj-^jol^ ^71(511)1- **fl il\H D # 

Cf^l ^ y o V W°l^^#7l(512)S ^Wlo^Til^ <P,[*-*>1 >cr^ { I p,-[*-xx, |}= ^ 

#tb^. °}7H, { «ce,>"->^ 7l^]^-oilA^ njel ^ ^H, F^r <r (Forward ) , k 

^ m*ti *1^, i^r ^3.*]JL (i = 1, ... , M)* ^^A. 71^1^ 717^-T^HlA-l D 

#3H# ^l^SlSi^SbS °1 ^7fl^t { P^W}^^ { IP,"C*]I} <?}^}ZL sHM^7l 

(509)1- ^-«fl W={|Pf| 2 }!- T^Vsfl ^cf. 
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<i6i> je*V ^eflol^jE^l^V7l(423)^: ^-S7l (502)^1 ^^.^ ^a] a] jr^ «. E 1 o]$)o] 

^tf^Ml G» Tfl^JL, 7>^^«]E^lA];7l (425) tt ^71 ^Aj-^ig GS^-Bl 
<162> A] cH] (<^1^^) 

<163> 3] = ^ T^A^ D7> ^-f , ^7}S.^-B] ^ = «HW>-g; JJfTl^ ^^H^iiS. 

^flo] ^w o >^ ^ol^Tll^ ofl^b 7}# afl^^ ^ ^ 91^. ^7] ^2^ 

Aj^jofl cfl*!; s. 6ofl -E^oi Xio.^, ^7} H}2^)*\}2) ^^^^4^31^71(422) 

^ £ llofl £Al£)c>| c^t}. Aj-7] ^AjAHHAi A>-g-S]^ o^l^Ur «-§-7|-^tb ^ ^ 

^ ^1^7)£ # ^ aIA^K <^7lA^ t^3°J ^^7lS^i ^^^1^711- A>-§-^ 7}^ 

<i64> a o v 7 ] ^ 2 AjAlofl^ #33,^ 7}^}^ 811^-^1 ^ 813^7111- -§-*fl 7]xl^-vH^ 3] 

^ ^-S7l(502HH ^31^71(503)1- ^ S.^- ^7i#3* 

ZLelJi Aj-7] 71^1^-^- 821*2 4^71(413)1- ^*fl ^^cf. 

<165> ^"71 71^1^ 815#3HH ^ w o v ^l °1 ^ 4^71 (511)1- -f-*11 ^iK^H iL\E D # 

°1 ^1 ^j- ^1 <^EJ ^Wj-^I^l Ol ^ ^ {p/[*-£>] aO^^w} t£^ {\ 3,"[*-X>] «r C6 ,) " >H } .S. <£! J7 , 
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4*1 ^ w oHMH ^#71(512)!- "B-n ^iWH^l^r { p,'C*-^3} { I P ,"c*-^l i } 

<166> ufl 2. e) (513)3.^- *H ^ ^HMH^SL-I- ^1#*>^ V7flSl ^HHM) 0 !^ 

<167> sE^j. ^-71 7l*l^g- 817^7^1 *]}*} ^^3flol^^^7l(506)« -f-*fl A <%^M°) 

t%A^t <2:n, ^^^^^71(507)1- #*fl ^o^H^l^ ^-SsHN 

<168> ol^i ^-71 7]^1^ 819#7lHH ^Ull^HHMM^ ^71(508)* %n ^fl^J-IMM 1 ^ 

% ^, sHM#7l(509)# **fl £«o v ^ ^H^sMq* ^l^rtb^. ^71 ^fl^^H^ 

^7l(508)£r #7] ^^n°)^n^r, 3)1 ^ ^ 

<^*Vt}. ^^^«oHM1^^^7l(508)5l iL^ , ^7} ^5. 

si (513)^-^-^1 347I ^^H^iL!- V 7)1^1 *]<£^ ^H-IMM^^r* 

{ P^C/t-^]. P^EAr-ZP-l], ••• , p / ^[/ t - J D-J^.-l j } tC^ Ir^^MI °1 ^ 3.71 

{I p^L^-^JI, I P/"[*-^>-i3U ••• = I p^L^-^J-^i] l>^- ^^ttcf. 
<169> olufl a o V 7 1 3*H<>l^^Ji7> ^^91 ^7} ^^H^Tfl^-^ ^ -f , #7l 

^^7K508HH A ^s-^ ^*fl ^^H^tII^ {|pf[*]i}i- ^^vt\. °H <4 

n^^r ^7) 16>, <^«M 17> ^ <*r«M 18>4 ^ -Jd^l^* °l-g-W. S£ 
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*V #7l ^ y o V ^ Aj-^o] #71 ^o^H <3 H7l <>1 ^-f, #7l 

°1^^ 71 (508HH zj- *i*fl ^HHMM^^l {Ip'c^Di- ^ tH}.^ 

^l^«c v ^^r <*r*M 20>, <^«M 21> ^ <*r«Hl 22>S} ^ -$d^l#^* °l-§-^^. 
<170> ^7)2} ^o] # 7 J s)H^3l^ 3}-^ 7fl#7l(509Hl <?]7>*11 

<171> SEt!" ^sflol^BlTll^K 423)^8: 4^71(502)^1 z| ^s.^ ^« 0 V^= ^AlA] Jl^^-Ei °]z]}o) 

T^^tf. ^##^«7ll#7l(424)-^ #7l s\] °] <3 ^ ^ ^H^e^ 

°l-8-*H ^41 #^3)^ G« 7H#^>JL, 7>^^^lEi^#7l (425)^ #71 <£4!#3: < 8 i £ GS-^-t] 
2|cfljL-B-«nE-l ?||#S>jl oil- ^fl-S^M t}&X\%0\ 7>#^«]B^(w[k])S. 59^. 



<172> *)13^H1 (71^-31 

<173> ^l^^m D7> 0^7iq- tilm^ ^ ^4-, ^^9] ol^^S. 7 > $5.7} ^ ^V}*\& 

#71 ^u^AHi(7m^)7> #^ ji^m, °i^- ^<>H 

*1» ^o^q-ZL ufl, #71 ^3 ^8^*8 #^-§7 ^ ^ 5^. £ ^*HHH 

^ #71^1- ^r^l i£HK^ o]-^4r£oi] n}^ 71^-^sl- ^3 ^IH^H^-I: y o v 
<174> #7l ^13^aH1oH ov^m-o^ol X)^*\ £. 7°\] JEWISH 9X°-^ , 
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<175> Aj- 7 j *H3^H1^ #^-a- #^SL^, 7l*l^vg: 911^7^1 ^ 7l X| -5?-xfl ^ B)H 

3^71(412)^^ ^S.^-e)7)(501)^- -f-*f| ^*^1^J:1- %S.%sL A ^^vfl 4 

2:71(502)1-^^ ^5.^^-71(503)* ^ ^7]^^r 3^*1 ^^W. H 

elJl ^7l 71^1^ 927#3l°1M 4^71(413)1- -f-*fl ^^Alxl# ^^cf. 

<i?6> -8-71 7l*l^-£- 915#3HH ^ ti oHMl °1 ^ 4 Ji7l (511)1- ig-n iL\H ^ D 

^1 ^ y oHMlo]^ ^#71(512)1- -f-sfl ^^^3Jflol^7)l^ {pf [*-*>]} g:i=. {|pf[^]|} # 

t}. <^7H, < -ce,^->^ 7l *1 ^-o]] a^) nisi <£ ^ F^ ^HhlKForward) , k^r M 

*13, ife ^S^S (i = 1 M)-i- ^ M-Bf^rf. D ^fl^m *\9m9X^5. °1 & 

* {p ^ [/c] > ^ {|PfC*]|}o.s SI^jI, ^-71 71^1^ 917#3HH 3x|-^^^:7l(509) 

<177> §AH Aj- 7 i 71*1^ 919^M^\ ^-71 4S7l(502)S^-&| ^ *8=*H °1 ^ ^ 7] (506)1- 

^o^H^l^l- ^t!r ^^4^^1^71(507)1- ^*fl ^ ^^bOo]^^ 

{E[|pf| 2 l} # 7^^. H51J1 ^"71 Si ^51-^^71 (505)# ^ 3 St ^^«- 

<178> oi^ 71^1^ 921#?1HH A o > 7l c^e^^l- o]^-^ a o v 71 £^S|H^SMq 

{iPfl 2 }^ 3^^- ^V^o)^^ {E[|pf| 2 ]} ^ sH-1- ^^71(510)^: -f-*l) ^^tj-. °H # 
71 #3]^, ^"71 71^1^ ^-71 4-S71 (502)3.-*?- El £#&l^sHr^ 71(505)1- 

^-n ^el^sl-^l °1 nle) aj^ <y^l^mrl- ^o.^ 921#3HH 

ol^£7> ^cfji ^*>ji 923^:7lHlAi ^> 7l ^ig-^ol^^ {iPfl 2 }^- ^-71 ojTll 
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^liLtJ- 921^-Tjl oflA^ ol^s. 7 > ^-cfjl ^sl-ji 925*3- ^-7] ^ u o Vi M °1 ^ ^ 

<179> c>|eflolHflEi 711^7) (423)^ 42:71(502)^ 4 ^5-^ w 0 >^ ^^I^IJLS.-^-^ oleflo} 

^Hll- 7ll#*M}. =lz\& ^^^1^1^-71(42,4)^ ^-71 z\)o)^^<$ ^ olefloj^iE^l- 

°l-§-*M ^l^^l G# 71-^^1 «flE^l^>7l (425)^ ^"71 ^^^^ GS^-El 



<180> ^14^1^1 (d)]^7* 

<181> ^^.Hjj 7)<£a]# D 7> 7j °- ( ^^H?*] o]^ £7 > o]± ^7} € 

#71 ^12^>-1 ^1(^1^^)71- ^-§- ^.o]^^, 1$^°) o]^- ^£7} <y^l^m ^o]X\ 

*1# ^^^CfJl ofl, 71^ tgS.^ ^^H^^ 1 ^ # ^ &l=h ^"^^ *114^A1 

xr «o v ^^ ^J-^^^m 

<182> ^^Al^ofl cfl^V £ 8o|1 T^S)^ ^O.^, ^1-71 ^4^A]^Oil Sfl ^ 

Ojtg 7)}*l7]°] ^-8, S. 13°fl 7fl^£]^ ojtf. 
<183> ^-7] ^l4^Al^o^ 71^1^ 1011^r7^1 ^ IOIS^tHH 7l*l^-vflo} ^) 

ol 3.^71(412)^^ ^S^-Sl7l(501)^r Tjs.^ ^-el^H ^ ^^vfl 

^7l(502)^l^i c^g-, ^5.^^-71(503)1- -f^fl ^7l#^-ir ^^1 ^^Vcf. n 

HlJl ^"71 71^1^ 1025#7]HH -^JL71(413)# -g-*fl ^AlnflA]^# <g^cf. 
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<184> #7l 71^1^ 1013^:^1 6JM ^^^io]^^ 7 ](511)« JIVE 

-31, ^1 £ H o V ^ ill ol^ ^#71 (512)1- ^-*fl ^IM^l^r {P'[*-^> £fe {|Pf[*-^]|>l- 

^#*Vcf. ^-7] ^M^l^l °flS.e|(513)°ll ^^"W. 

<185> ^Ajofl Aj- 7l 71^1^ 1015^]^^ 71 (506)1- ^ A ^ y o V ^ 

^H^l^ < p ^t- ^^L, 33^^7(1X1:71 (507)1- ^-*fl 'WWM^l^ 

{Elpfl 2 }^ ^a>^ > ^4^^^ 71(505)1- ^ ^sLl jE^e^sz)-^ Vd,} ^ ^ 

<i86> Aj-7l 71^1^ 1017T3: ^£ w oHMH^^ 71(508)^ **ll ^"71 ^tHMM 

^i^ ( ^ ^^n^^mi ^ sn-^^ ^°\] ^ T&jftB] ^^}o)^^^ 

JL, °1 <>l-g-SH ^H^^-H 3l#W. ^, ^v 7l ^^^« 0 V^1 ^1^^71(508) 

£r ^-71 ufl2.el(513)S.^ 4^1 ^HMH^Ji!- ^1#^H V7fl«l ^j-^ ^ ^ 

5- < P,"E*-x>:i, p,"t*-^>-iJ = - s p/[fc-r>-F+i]} i 2.^-, TT^^ ^l 0 1^37l ^ 

<187> oinfl Aj- 7 ] ^^H^^} 4^°J ^7l ^«o V ^H ^ 3l^Sl #7l 

^^7l(508)olH A ^S-t ^WH^l^ {p ^ ]} * °H ^7l =£» 0 h$ 

^l^l^l ^ ^l^ y J-^^ <*r*H 16>, <^*^ 17> % <^r«r^ 18>4 ^^1^ 
^ St #71 5llol^^a. 7 > xj-^o] ^- 7l ^« 0 V^H^ £3.71^ ^-f , # 

7l <l p/[A-r>]|, l 0,"E*-d-i]I, •-- , I p,"C*-^-^-hi]I>s4 { E |Pf| 2 }sl- l/k/>4§- ol-g-^fl 
^ 01^^71(508)^^ A ^*fl ^« 0 >^3llol^H.7l <IM*1I>^ ^th}. °l*fl #7l 
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^l^l^a7Hl n]-^- ofla.wj-ig o. <^«H 20>, <*r^H 21> ^ <^*\ 22>Sf ^ 

<188> # 7 ]S% ^*fl ^« 0 H£ 5llol^^^ &-g- ^^A>7l(509)^ 917}^ £# 

<189> fla^X 

71*1^8- 1019#7lHH ^-71 ^« 0 >^= 3)1 (IP/ 1 Isf 5)H^ 

2^ (E[|pf| 2 ]} ^ ^14^. a}h«7)(510).§: ^ ^7} ^m^^r ^7) 7) 

#7l ^-££71(502)51^ £#e^^^7l(505)» o) 

fto] njsl ^7)1*1 iLc}- ^A^, 1019^7^1^1^ ^iK^ ol^£7l- ^-cfJl ^^sj-JL 1021 

#3HH #7] ^J^H^s)-^ {Ipfl 2 }^ AlEM^, ^-71 <y^l^tiUl- 3.^ #71 10191&71HH 

°l-^£7> ^-t}jl &i£*}3L 1023#7}H*| #71 ^-g- 3)1^1^^ {EflPfl 2 ]}^- a}bH^ 
<p«>S gi^.^cf. 

<190> t£^- ol efl ol«flEi 7^1 #71(423)^: 4^:71 (502)^1 Z}- 7$ wj-^ ^^S,^-B\ o]i]]o] 

Tfl^t}. nel^ ^#^:*S^^l#7l(424)^ #7l sH^^H) ^ c^ e flo]tfflEi# 

°l-§-^H ^#^1 G-l- Tfl^JI, 7>#^HBl^l#7l (425)^ #7l ^##^3)1 G^-^-Bi 

^cfljl-e-^Ei 711#^>J1 ^SH5><*| T^-g- Al^o^ 7 >^1^ ( W [k] )S- ^ . 



Jl41 

^iH^ ^ JL31-1- 1; ^ ^Cf. 
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1] 

-8-71 sVEfluMiSlM^. -§-*H 4^1 3^ ^ y o v ^ ^ 3 *V*r ^^^sl7lsq-, 

#7l ^s]^ s^lW-M*! ^U-D= ^H^iLl- 
^« 0 v^i °1 ^ ^ J£Sl*r7l £h 

*l^l 4^1 ^-71 <?>31uM5lloH #?l*Rr ^^^^S. ^^ai x\ 

+ 7l^]^"^l. 
2] 

^11-%H1 &<>H, ^-71 ^ «oHMl o 1 ^ ^ a. ^ 7 ] 7 K 

#71 ^ y o V ^ SJH^iL^H ^o^l °1^ Tfl^T* ^<M^tt ^WH^t^l 

sL ^3^r ol^A] Al^Bflo] 
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3] 



^ 4^ ^cH^H^l^r <P," '=i> 2,.-^f > o. A^j.- ol^^A] A^^o} 71^1^-^!. 



42^) 91°!*), ^7] £^V\}°}^^7)7}, 

^7] ^tfj-^ ^flol^^a.7> 371 ^iL { \ *."<*<.*.>'' ™ I. /=i. 2,.--^r >^ ^o. ; ^.7] ^A] 



*)12%M1 S3t<H>^) , ^7) ^^n^^^^.91^7}, o}£ ^Efl^ #71 ^« 0 >^ 4 

±$ 7^ ^H^Rr ^llS.511- Ci ^l*Rr ^1-^-S-^l ^l^^^l 71^1^- #*]. 



13^8- 4] 



[3^8" 5] 



[^T 2 ^ 6] 



^112^1 &°H f #71 1]^^^H7l7>, 
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#7l ^oHMH^iL-I- °]&*}°) A 3 St ^WH<3-4£1» 7fl#mr £ 

w o v W°1^4^3l#7l<4, 

#7l q^#3L^Z\ A ^S.^ ^H^* 7fl#*Rr a] e flo)HilEi7j]^;7lS!}, 

#7l ^^lol^^sf ^eilolrfiEil- ol-g-sfl ^##«8^-g- 31 #*}^ ^##«*i 
3l#7l<4, 

#7l ^^-MUsL-^ 7>#^l«]Eil- 7fl#<5}^ ^SH, #7l 7^A1^ 7].-^^^]- 
#7l 4^*8^713 ^l^Al^S. #3<jRr 7>^^l^E^1^7l^ ^# S) A]^^ 7 j 

#*1. 

[3^*9" 7] 

46*M #7l ^^}^^n^7]7\, 

#7l <*« 0 v^jL5LJfEi A 5lM^2Mq» ^*}^ ^ 

# Tll^Rr ^ ^U"^ ^11 ^1^71 2f °}^5L^r ^l^sHr^M 

^ #7l SI] 01^4^^ #71 5i#el^sHr» ol-g-^rH #7l ^H^^* 

31 #^ Al^Eflo) 71^1^- ^1 

8] 

*fl6lHl #71 ^«o V ^ ^°]^^^#-7l7}, #7l ^l^Al^ ig^f. ^ 

*1 #71 5H£)31#7l7> #71 ^ ^^H^l^rl- ^T#*>^ 3" 3 St 
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i^*Kr 7)x]^r 

9] 

cj^S^S}. ^-7] 7^ Zj S ^ H#5] ^5f^# ^l-g-^H ^ 3 St ^7flS] ^^Sflo]^ 

10] 

^{IP/I 2 ,,-!,!,-^^ 'J^Sfe C}^X\ 7 -|^^-^ 
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< P/ >-<lP,'| a . '-l.Z...-^-^ Ol^A] AliE^O) 71^ ^1 

12] 

^7} ^7} 9] ol^i£,g- ^*Hr ol^£ ^711- D) ^«l5H, 

#7l #^7}°) °)^7\ nlBl <a^l^l S-Cf ^ Al #71 ^WH^^l* A} 

^}JL, o]^ £ 7> #71 <g?fl*lSLC]- ^-g- A] #71 Jg^ ^U-^olxg^l. A^^a} #^*Hr 
°l^-f-^] ^l^ol 7l^l^-#Al. 
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13] 

14] 

*fl9*<H #7l ^^M^^31#7l7>, 

#71 ^71^1 ol-^JS^g- ^f>}^ o)^s_ ^711- C-l ^HlSrM, 

#71 ^7] 9] o)3g-5L 7 } r-lej oj^l^l ^.Cf ^ A] Aj-71 £lH)=^ °1 ^ ^M^ » ^ 

^JL, ^1^£7> #71 ^-t- A] Aj-71 ^ <*« 0 v^H^2Mq« #3*Rr 

15] 

if^ . 2.- J* ^S}^ S^Si^S)-^ ^7l<?l ol-E-i-A] A^Eflo] 71^1 ^-#^1 . 

[3^*8- 16] 

^116%H1 &M*1, #71 ^elloitfjE^l#7l7>, 
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[^t^ 17] 

^116%M1 #7] ^^^^)^7)7\, 

^-7] aj| o] iS] E] <«Ce,X » = i. 2,- -^r >5 q. ^. 7 j ^wj-^jjfl o] sj.^ < p„ 2, -,A^ } =. 

«>l-8-«fl ° = S"'^ 0 ^ 9 ^! 7fl>L>*Rr °l^-f-*l Al^efl^ 7l*]^#*l. 

18] 

^]17%H1 &°H, ^"71 7>#^l^E^l>a-7l7> ) 

#3*Rr °1^§"4I 7l^l^-^l. 

19] 

[^T^ 20] 

O^-f^l #iK^ ^ofl flo^, 
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^, 

^ ^«oH^Sl7l5. ^S]^ ^-^Al Al^^o^ ^ 
21] 

^120W ^7l &^n°)*3^7)7} 

+ x\s\^ Alio] ojol Jf ^tg^ yi^. ^ o. ^ ^^^IM^SL 

{(i A- = i,2,...^ }t . 

22] 

*fl20"M &<>H, #71 ^^lfl^^^7l7V 
i ip," u 2.—^ ^^^r>^- oj-g-Jg-A] Al^ejo) ^-^1. 
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23] 

ol^Ji <e," -Ce,)"-% 2,-- ,iwr }# ^*}^ o]^^.Al A]iE^o| c^^- ^ . 

24] 

*fl2o*cH] 91°]^, ^y] ^^n°]^^y}y} ^^^s^Ei 3.7] 

oj^^i {iP/sCe^l. '-i.2....^ } ^ ^§£>^ ol^*^ 
[^T 2 -^ 25] 

^120%H1 5^*1, ^^^7}7} #7] no]xg^^_m. 

oi] #9j«5M ^*Rr ^f^! ^l^^^i 

26] 

§11 #^Kr A]^^^ ^] 

[^^^ 27] 

o>Efli4 o^H-i- ^-ti^Rr 71^1^ ojl- ^Al^ ^-W^Rr ol^A] Al^efl 

#7} 7}*} ^^17>, 
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*1 ^ -i- ^ ^ *H ^7l uM e fl oi ofl ^ *>^r el 71 3. ^ 5] *1 , 

^"71 ^17V, 

71^, 

^•71 ^*<m A ^1 ^ y oHMH^iL#* -^JisHHr ^o v W^^-¥-S7l 
^JlM ^Wl^l^^iLt ^HH^ ^1 ^^SH #71 71^1^-o.S. sl = ^^> 

[3^8" 28] 

oj-Efluf teflon- ^Hl^, ^*Rr ^1 
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^71 7^*1 *]eH ^sfl *IM*13 ^BflM-cH^olcHl ^ 



[3^9" 29] 

^W^l ^li^^l ^I'&lH 
£ y o V ^ *13*H=- 



30] 

oj-EflM- <H3M» ^Hl^ 7l^l^2f Qcq g^rifr AlJrO] ^-Al^ofl flO^, 

3s ^"71 2\ ^Sl ^ y o V ^l 0 l^^^-l-^ 7J^}^ 41S^t> ^ ^7l 
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#7l 7]*1 ^-o] #71 3q = «fl5l^ n^^^ ^#*V * , #71 3fl 

#7l 7)^1 ^-o] 7>#^l«lB--loll ^51^ ^1*13 #71 <£3m<H 31 °H1 

^JlS ol^-ol^^ 71*1^-4 Zt2) &*&tfr #Jl ^l^. 



[^T 1 ^ 31] 

^l°lt ^l*}^, ^^LS^ 3fl°l^JiL» ^#*}^ ol^f-A] Al 

#71 oj-Efl ^5l|olt ^-*fl ^5]^ ^B^Rr ^^^5171^, 

^#3^ ^iHMdJL^H *)1 ^1 ^ ^ H# ^^H^iL <>}^r7l 

4, 

*cMH^3Ml#7l<2}-, 

^7l ^#*1 ^^S^ Z{- ^sL* o]$]o}*S\b]^ ?ll#*Rr cHeflol^Ei Til #71^, 
^"71 ^«oHM1^^^5l- ^M^* ol-g-^q ^##^^m# 31 #^ ^^^131 

^•71 ^##^^3.^ 7>^l«lE^l- 7fl#*H ?84!*H, ^"71 7^#^ 7Hg^Ei!- 
^-71 ^#^^#71^1 ^H#SS. f^*H=- 7>^^l«lE^l#7lSl-, 

^"J^^7ll- ^-Hl*>^ f #71 7}^^)^B\6\) o}Sfl # 7 ] ^Alwj^# 7l7 ^ ^#£1^ uJlAl 
*121 ^# a J^r #71 oVEfli4^5floloil #5^Kr ^«o V *^e|7lS. ^51^ <>l-^-f-^l *1 
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[3^8- 32] 

3^ S^^S}-^!- ol-g-^}^ zj- ^7fl£l ^^5)1 ol^ ^1^1- 4:^51 ofl^-g; 

Aj-71 ^^H^^ o^eflol^Bl^ o]-g-*fl ^AlAj-^-^^o. ^AVsKr ^IW^H 
711^71^, 

#7l ^^"^-^IS-^Bi 7 }^*mB\^ Tfl^VSH ^Al^, Aj-7] 7< §A1^ 7}^l«S]Ei# 
A o V 7l ^»J^^7lSl ^AJM 7^*1^ 7^7] £}-, 

^ a J^^7ll- ^1^, Aj- 7l ^^^ofl ^j^fl Aj-7] ^Altil^^ 7 ) 7 l. ^A]£l^ TflAl 

^71 ^l^^Hl £#^37liiL ^^51^ *1 
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[3^*8- 33] 

*h 

^7l ^«oHMWl^^Jil- °l-g-*M ^^^.^ ^Wl^^^l- 7l)^>JL, ^> 

^-71 ^ ^^M^H^l- #5^Kr £#^slM*3 711^71^, 

^oM ^a o V^Al^ S «.Ei n 3 St ^eflojtflEil- Til^Rr <H 31 °1 «J] E^] A>7l 9\- , 

^"71 ^Aj^^*!^ 7>^1«1E^ Tfl^H ^A}^, ^ V 7l 7^A1^ 7>^^l^Ei# 
-£71 ^^^^7l^ Tfl^Al J:^ 7}&*\*l*W[&7)S±, 

^J a J^^7lt ^1^, #7l 7>#*1«J]eH1 o^f) Aj-7] ^ al Aj 7 ] 7 ]- ^aJe^ ^A] 

71-55 



^0000011617 %^ 2003/10/28 

34] 

^slM^sHHi- -id^*M l^Rr 6 1 ^1^:71 sq-, 

^7) ^^^IS^-Ei 7j-^^l«flEi# ^AV^c^ 7,§A1^ , Aj-7] 7^A]^ 7l-#^ajlEi# 
^■71 ^Q«J^7l^ *IH4]3l3. #^*Hr 7W^T^n#7}2±, 
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35] 

o>Eflu)- teflon- ^ul^, ol^^l A l 

^-71 ^HMM^Sl-*)^ ^eflol^E^ ol-g-«fl 7 }^^^E-1# T^l^H 7 34i*Hr 



36] 
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^7} ^IIS^E^ 33-3- ^^M^^HN ^ - Ht-^sHr** T^Hr}^, 

^-7l ^Os} ^^IJl^-e) ^ ^Sl o)efloitf]E^|l- Tfl^m 
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